D931 



CLAIMS 

What is Claimed: 

1. A semiconductor memory device compiising: 

a. a silicon substrate; / 

b. a peripheral memory regiOTi delineated on said substrate, said peripheral 
memory region having at least one peripheral memory element formed thereon; 

c. a core memory region al/o delineated on said substrate, said core memory 
region having at least cme set of dual gate core memory structures formed 
thereon, said dual gat/ core memory structures comprising a stacked layer 
arrangement of semiconductor and dielectric material defining respective 
sidewall portions; am 

d. dual-purpose sickwall spacer structures formed on said respective sidewall 
portions, said js^^er structure being formed from anti-reflective coating 
material and beSpg used for lithographic patterning and for protecting said 
stacked layer /rrangement during etching operations. 

2. A semiconductor memory device, as recited in Claim 1, wherein: 

said anti-reflective coating material being selected from an anti-reflective coating 
material group Consisting of silicon oxynitride (SiON), silicon nitride (S%N4), and 
silicon germamum (SiGe), said material group having anti-reflective optical properties 
and being compatible with ion implantation and salicidation fabrication processes. 



3. 



A semicOTiductor memory device, as recited in Claim 2, wherein: 

said antihreflective coating material being deposited in a thickness ranging from 300A 

to lOQOA. 
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A semiconductor memory device comprising: 
a. a silicon substrate; 

a peripheral memory regfon delineated on said substrate, said peripheral 
memory region having at I6ast one peripheral memory element formed thereon; 

c. a core memory region ^so delineated on said substrate, said core memory 
region having at least/one set of dual gate core memory structures formed 
thereon, said dual gate core memory structures comprising a stacked layer 
arrangement of semiconductor and dielectric material defining respective 
sidewall por^oij 

d. dual-purposdfefSfier structures formed on said respective sidewall portions, said 
dual-purposal^pacer structures being formed from anti-reflective coating 
material an^ being selected from an anti-reflective coating material group 
consisting/of silicon oxynitride (SiON), silicon nitride (S%N4), and silicon 
germami^ (SiGe), said material group having anti-reflective optical properties 
and b^ng compatible with ion implantation and salicidation fabrication 
processes. 



A semiconductor memory device, as recited in Claim 4, wherein: 

said antifl-eflective coating material being deposited in a thickness ranging from 300A 

to 100(A. 



6. A method of fabricating a semiconductor memory device, said method comprising the 
steps of: 

a. providing a semiconductor substrate; 

b. fabricating core ai^d peppherj/ memory regions on said substrate 

c. depositing a first lay^r of a^i-reflective coating material for use in lithographic 
patterning of said core^d periphery memory region; 

patteming and forrni^ig at least one pair of dual gate stacked structures on said 
core memory region, each one. of said dual gate stacked structures having 



respective sidewalls; 

e. stripping all of said first layer of anti-reflective coatii)^ material deposited in said 
step (c); 

f depositing a second layer of anti-reflective costing material over the dual gate 
stacked structures on said core memory region and on said periphery memory 
region after being stripped in accordance with said step (e), said depositing step 
including depositing said second layer oE/anti-reflective coating material on said 
sidew^alls and on floor regions between said gate stacked structure and between 
a core memory and periphery menipry interface region; 

g. patterning and forming any remaining gate structure on said periphery memory 
regions; and ^ 

h. forming dual-purpose spacer structures on said sidewalls by stripping said second 
layer of anti-reflective coat^g material deposited over said floor region, over said 
interface r6^^^;^^er said dual gate stacked structure and over any formed 
peripheral gate structm:e, but not from said sidewalls, said dual-purpose spacer 
structures being used for lithographic patterning and for protecting said dual 
gate stacked structure during etching operations. 



A method of fabricating a semiconductor memory device, as recited in Claim 6, wherein: 
said step (f) comprises selecting said anti-reflective coating material from an anti- 
reflective coatingynaterial group consisting of silicon oxynitride (SiON), silicon nitride 
(Si3N4), and sUicon germanium (SiGe), said material group having anti-reflective 
optical properties and being compatible with ion implantation and salicidation 
fabrication processes. 
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A method of fabricating a semiconductor memory device, as p^ited in Claim 6, wherein 
said step (h) results in producing a semiconductor mpiory device, said device 
comprising: 

a. said semiconductor substrate; 

b. at least one peripheral memory element foraied during said step (g); and 

c. at least one set of said dual gate core niemory structures having said dual- 
purpose sidewall spacer structures formed during said step (h). 



A method of fabricating a semiconductor memory device, as recited in Claim 7, wherein 
said step (h) results in producing a semiconductor memory device, said device 
comprising: 

a. said semiconductor substrate; 

b. at least one peripheral memory element formed during said step (g); and 

c. at least one set of said dual gate core memory structures having said dual- 
purpose sidewall spacer structures formed during said step (h). 

A method of fabriO^!^ semicmiductor memory device, said method comprising the 
steps of: ^""^ I 

a. providing a semiconductor substrate; 

b. fabricating periphery memory regions on said substrate, said periphery memory 
region comprising/^t least one layer of a semiconductor material formed over said 



substrate; 



/ 



c. fabricating core memory regions on said substrate, said core memory regions 

/ 

comprising a layer arrangement of dielectric and semiconductor material; 

/ 

d. depositing a first layer of anti-reflective coating material over said layer 
arrangement and over said periphery memory region; 

e. patterning at least one pair of dual gate stacked structure on said core memory 

/ 

region, each one of said dual gate stacked structure having respective sidewalls; 

f. stripping any first layer of anti-reflective coating material remaining on said dual 
gate stacked structure and on said periphery memory region; 



/ 
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g. depositing a second layer of anti-reflective coating material over the dual gate 
stacked structures on said core memory region and/n said periphery memory 
region after being stripped in accordance with said/step (f), said depositing step 
including depositing said second layer of anti-reflective coating material on said 
sidewalls and on floor regions between gate stacked structure and between core 
memory and periphery memory interface regions; 

h. patterning and forming any remaining gate s/ructure on said periphery memory 
regions; and 

i. forming dual-purpose spacer structures orV^said sidewalls by stripping said second 
layer of anti-reflective coating material deposited over said dual gate stacked 
structure and over any formed peripheral gate structure, but not from said 
sidewalls, said dual-purpose spacer structures being used for lithographic 
patterning and for protecting said dual gate stacked structure during etching 
operations. 

11. A method of fabricating a semiconductor memory device, as recited in Claim 10, 
wherein: / 

said step (g) comprises fleeting/said anti-reflective coating material from an anti- 
reflective coating ffiMerialJgroup^onsisting of silicon oxynitride (SiON), silicon nitride 
(Si3N4), and siliccm^emanium (SiGe), said material group having anti-reflective 
optical properties and being compatible with ion implantation and salicidation 
fabrication processes. 



12. A method of fabricating a semiconductor memory device, as recited in Claim 10, 
wherein said step (i) results in producing a semiconductor memory device, said device 
comprising: / 

a. said semiconductor substrate; 

/ 

b. at least one peripheral memory gate structure formed during said step (h); and 

c. at least one set of said dual gate core memory structures having said dual- 
purpose/sidewall spacer structures formed during said step (i). 
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A method of fabricating a semiconductor m^ory device, as recited in Claim 11, 
wherein said step (i) results in producing a semiconductor memory device, said device 



comprising: 

a. said semiconductor 



^mtralfe; 



b. at least one peripherAl>memory gate structure formed during said step (h); and 

c. at least one set of said dual gate core memory structures having said dual- 
purpose sidewall spacei/structures formed during said step (i). 
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